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System and Method for Control of Laser Scanners in an Imaging System 

.Abstract: 

.A scanner module for use in an imaging system includes a laser scanner operable 
under control of the imaging system for scanning a laser spot along a scan line to write a 
plurality of pi.xels along the scan line. The scanner further includes a scanner module 
memory including pi.xel placement correction data downloadable to the imaging system for 
u.sed in controlling the placement of pixels along the scan line. The scanner module 
metnory may further include output power correction of the laser scanner in the generation of 
the plurality of pixels along the scan line. Imaging systems use the correction data stored in 
the one or more replaceable scanner modules for use in controlling the placement of pixels 
along the scan line and/or for use in controlling output power of the laser scanner Systems 
ami methods for generating the correction data for laser scanner modules are also described. 
.Sean correction data can be used to reduce differences in the scan profiles of multiple 
scanners, such that the multiple scanners produce substantially the same scan profile. In this 
iiKinner color planes formed using multiple scanners can be placed in substantial registration 
w ith one another, thereby alleviating the visual effects of scan profile differences from 
scanner-to scanner 
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AI^SOUAI A^gEIS ^?HU SMSI XflOiOil 2G|Q. 

^xw^^ ^rxffeoii itssioi rfcXhsiQ^. g^gjii&^Eis oag leu Si sS i^s ^^t.^ 

^sitiQ. ^, mm mm?} ^Mi^m ^'^am s.^^ eii^foii ^h^^^^ 

^^'m 45^o^^ s^^goj Hfa^ oi:?^oii 2j^e imtoi ^mm ym^o. im oioiei 

^ Dig, ^^H^o^^ EilOW iSl :?hA|Il :'l^t|^IHL 2^1^ M^, ^. ^S^^^^ >^?h>!! 

Oil a**IOilA| TclEI soil eSh^Q. SU, 93^ gXB S4^0I MOIE^ 2^1^I(HI ^i^l- ^itfif 

^xioF^ ims.^ su^ nEin sjijioCT ?m ch:?h ^is §Ph mm Iob 

^Ei ejiiiti^ ^ti es' QHaL oiig gs, goi ^m^s 

oiEi*r Ai:ii^^ g^^M mm eoi2h <i>M mxm ^ ^o. mm ms, 
2!A^ Ah2! ojiji Ai^sei oiem ai±^^, wis es, gai°i &iiom ^2iei, m^i^am> ai^ qj 

0121*1 ^"-i? s^"- Ai^^igj^ WW ^^ei £u ohE m\ ^s^tia. ai^soi 

SiiHoh^CII Ahg^iQ^B SEH^ ^^ £U ?hMEIA|^, 0111 MS, ^^?} OB £U1 ^^n 
MLl ^fMEIAI^ MSQF. ZIEiLK OlEltl ei4H A|^^'^ 012^1 B^e!# SiiHtlCK 
1£1 °J4il Al^^g gBI oji^g ^^5^71 ?|§H CH7H ^^a^o] g^^, ^'S^, ir-i^g A^^t.O. 3X1 
(ML OlEiti- SEI ?in Al^gjg X114^ □ k[^V ^ SiQ. DlIM MB, OR^m Xil3,832J702, 

DRSSI ;R||4,578,3312, 01^^^ Xil4, 728, 9832, DR^^^ ;q| 4, 877, 6982:01! ^SS Idl 2! 

ini ^S3^:7| m ejiii Ai^^^joim^ cf^« A^gg qs*i :7iaoi 7h^^£ioi shik 

mii eimi o^:7| ?i^hai 9}m\ zm om^^] aih^^ 21 ^oii che^ lEej s^^^ 

^ °i:?ht!^ ^It^ 3 5£~ 4 SU, AO^ E^ LIl^M 4^*51 4^ Si^CII, ^. mii\ mii 

eiili AI^^'OIQ. 01 ^'^Si^ ^^£1 ojiJl^ lEi S^*-^ 1E1 SSOj C^E ^ li-x|£l3 

DH^ unmm 5:ioid. chs lEi ai^^oiiai gdi s^khi CH*^ m\i oiim ms, 4^ 
01 A^gtis 4 inh ojiii Ai^^yjom 3^01 AheEis 4 enh iei ai^^q] 
E^ :'i^^»Q. g^'tt dioiTH ^3my[ imEm ^'mm &;i:ii ^, iei esoii ch^h 
:7i^6fs^ 0ld1^^ :?i^M ^^^s^^ °iiii ai^^ibj ym^^. im^, sixh^i 

^?Hu:7F ±,^m^m uhoue ^^tr ^?hu= 2| ^ei s^t^oii ch^h 
A^§^|(:K m^. ^is ssir^soi ^ m^i &ei 34^011 im xH^tioi HH5^i:?h m 

E^^l Al^^i^ □ eiiiiuF:?! ^^i^BAi °jiii M±:^^ mm i\\m\ as eiiot;^, diim 3^." ai:^^^ 
Oil zm 3 aioiT^i E^ 4^ Ai^soii CH5H 4 mmm n^ty^m ^h^^eisjq. oiim ms. olE^^^ ai:^: 

«is [^Ef. ojEIEIMS LhyiQil CH^H aiOlT^ ^ ^4^:?IM ^IXIAI^ B^' 2«ill Aj 

±:^m •^^CK ^, aiow Si ^^'-^i- cm ^ ssoii ch^h sxh s^^s ^^e^Es ^^i^ 
s [KF Ai?j>^g uHfl&a. eg l2^ iei eiiH ai^sohai s»i 34^2^21 ^y^^ 

XII^^M [Cfs^ ejiilAI^^OflAI^ :7|7fl^, IW^, QS eiill AI^SOII 

S^^l Olxl^ CH^g°J ^gOil SjtflJ ir^^QK B^' ^?HU Aj^iSOII dItH, C^S ^?HLi2] Ahg^ cn 

tixi ^mm o^yiMrn^ ^ silk ^^i, ^^E^gol ^^Huom 4^ aa. ^?HU2h 3 
5!S as ±?h E^Rm^ ft El ssGKn- th^si mw[ umtim ^ sia. oiski^ cm 2^ "h^im 
sxH s^^s Ai>^g2j s°oi! g^iraioii a^asCTu e^ g^og^^i #q ym 

t^^^i S^*0| ^j^"^! w ^ SiCK 

lUf Bin A|:^«!Oil ^3f^ 0|E^t^ Xll^^ 011^ im^ yig^^^BQL 01^ Dg2J gut^ 

a.Aio^ ^Sl 4: 0111 lB,.dilO|7^ ^£iE10il A^g^ £11017^ ^?HU^ SXH S^^l 

^^^^ 4^ mm 4^B0ID. 0IE1*t r^?HUOiI ^XH^hOI Bill AI^^^ §1 7i\t[M2} 

CK oiEizi 4^:Rh mu^ ±2H i^^^, ^ EiioiT^i mm isi b^h Ai^yej 

[CFEF >i:2H§f^ ^EOIQK mm f-theta ?liZiEh A|§E|^ >:2H gij^Sl 5*ltlCh 

B, aiiow ccief §g oig§m son ain Ai^aej «ioi sfoii ai 

017^011 ym^ e^ ^^^tm hhxiei^ql ^, bs th^:^ sg*^ TiEiBS ^om 21 

OICK 3EiL>, ^ohxio^ y|Q sl^B -^.jh aiizs:?^ ^c}. HEIES, Aig [[fEh 0|gu^ 

^ aiOIT^I CH7H ^Sti- ^E^ Olg^CT 5:iOIQ. 1^, ^2! Ajg [[|£F 5§§> 

^^^£S UHaaAi 2101a. Haotl, HI^IS see >i?HUOH:^ dm 2IOIII, 01^ ^§1 f-theta S! 
^ S! ^?HU ^^Oil «|2 §<S5£^S Bt^ 3l0ia. 

CH7H, 01 4^i^^ HHxi^j oiiEi:>^ ge^^£g ^'y\ m^m. mm ib, 300 dpi(dot per inch)B m^' 

2J n^5, E^ E^ 600 dpIU £1^ ^^iMOllAI B^^^ ^^EIA| Sr'^a. « E^^, 01 B 
g OlOiSI ±7HU0il [H^^ UHxl OilEi:?^ CH7H ^'SBUl ^E1 S4»# ^^^^7r ?lt^ Bill AI^^Oll S\ 

n cm ^ SBOiiAi xhdOil gsEi:?i tiflsoii ^'a^^^g moisi ±9mm Mmt\^ 

as SE1 Bin A|>i«!£^^E1 ^^I^OflAI^ ^SaXI ST^Q. ^, HjAi^^OI 
UOil 21^8 ^ lEi SBOll ^^^'a. 1^, bli^iS^^g BS- 5^XB AWI^J ^'Zltl-i^ 

XI ^xii^ B^' 01017^ >^?Hui A^^^^B wmm s^^^a. 

3E1U, B^ mii A|:ii^^ C^g EDOIT^i ^THUM A^gt.^a. EflOIT^l ^?HU^ ^7HUS^ 

BS^£! a# Hi>s!^^i :?j2!a. as aioiT^ ^^^HUs^Ei^j s^^^ iei s4»# ^^^pi 

20ia. as ^^EL STS aS W<\y^ B^£5E ^^^QK 
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0111 13, m\7i\ ±3\\Lm cHEt m± mn onysy ^simwiai ^ iq^m uem ^om 

aSlolOI 300 dpL 600 dpi gSJ gAio, $||Ai.£0||A| S2f 1£1 Al^SOII 2l5|l iSSS ^S^^ 
1 flSFAIl SOID. 

0IS1*fr HHxl OilSi:^f M2t 1B1 Aliii^OllAI ffl^^S tITIl S 4^ SiXIB, EflOITH ± 
XIB ^^£1 ^21^7^ Xilg 45iM SSOilAI AfgEI^ ggE AI^BJU 

g^ eeoil A^gti3. oiEi*^ m± mt\ (Hiei^ s«i7f § aoia. ^, oteitt ga ^g M±:m 

ai017£i ^?HU1 A^gS^^ ^«-H AI^S ^' C^S m2[ Alr^^glODAlE SX1J7^ 1' ^ ^Q. 

S£*^, aiOIT^ :ir?HUl Af§5h^ B^ oi^Ul AI^SDilAI, aiOm ^?HU°1 ^ 

SXh^ soi^h g]]^ o|An Al^^Oil A^e£t Cl# Q§ aiOIT^ ^?HU2f Lm E^m 7\ 

B 21I0I7H 1^1 210ID. Oiah ^OL mm ^?HU :j^K3|~ ^E|2^M^g£S 

Ei^m ^siESj ti^i ji\t[Mm ^ioiQ, aioi« ^?hu 2!^ §^21 7:^1^ si^j q^qj^ 
^01^ UH ci# ^9mw mm asaisi afae opiAia 4= sack ^^^i^ ^21^2." sxu 
94^21 *^^^(Hi st^i 01:^:2 mmm ^^Mm ^ aa. ^iiriii x^sie ^oi£! ^?hu 

Iine)l im ^42J th4^(plxel)l m ^1 [CIE^ aiOIT^I iS( laser spot)l >:?H5|01 

S^^ A|^«i2J 7;ilQi5KHl aOI^ ^?HU( laser scanner)! ^titfCK ^?HU 51^ ai 

1 im t[±^ mnm imm^u kmmyi m ai^sss cisse^^ 4^ si^ m± mn gg 

L11GIE1 (pixel placement correction data)l ±9m SS ffliSai Q| StMCK 

^9WU^ SAIAIOllOilAI, >i?HU 31 DilSEI^ ^2! Ajg ^>i2| ^± a-aOD SiOl E||0|7a :ii?HU2| 

^^m Mmy^Lii Mm[y\ ?it^ ai^^ss ci^sgE^^^t^ gg ciioieii a 5 

B ^^Qil Al:ib^g Ai ^SKf^ WISEI ^' tU Ol^^ej [Hx^|7|-s ^5HU Ell 

^ 73iiO\y\m 2^ ±9m ei^ ^qi! ^Hs^m ^4=°! 5i-::iii 

£!1 [Q^Bh 2iiOi?^| 2ES1 ::i^?H5Pl ^l^t XIIOI^ISI XilOleHHI EH10I7H ^?HU1 StittCf. 

^?HU si^ :d^?H AIM ccisf st:4:Hj BHxii ;iaioi5^^Qtt ^it^ :^DOi:?i°j ^^m^ due 

BIS a^SE7l^tt bHxl gg aiOIEIl ^^Y= ^?HU El (HIEEIl Q ^^►^Ull-. 

s ^^SOil t[f^ Al^^OilAI. A!>^S^ 01IEE|2h 2 01^^ CHiii:?f^t.»' ^^HU Ell 

Mo\:f\m ^?HU Eis AHQii ^ii^i^m >.3h aii ^^2} ^^^^ j\mmy\ :6!h 

§m im mm isi :i:?H§F^ xmy\^ xmom ^^'^mt} mm ±mum stJt^Q. ^?hu e 

1^ 2 014^21 El 2|2^oj 2^01 7i2J S^sfE^ flJOIT^ ^?HU2| m^ 2^1 MQ\^\^ 

mi A^gm:l ^i^h xiioi^iei oiiEEis efsse:?^^£h §q gg oioieii stmF^ ^?hu si dh 
EEii a iti»^th 



Al^yOilAi A^^EI^ mm ±3\\U ElOil rm gg OIOIEII %^^A|5'|7| ?it^ Air^^ami ^ 
S^iQ. dlOIT^I ^?HU El^ >:?H >:!il [[fEF ^42J tF^l :?l^epi 9|;5H ^^h Ajg [qe^ ajOlTd i 

SI ±m\y\ m ai^^^^i xiioi^hoii mm :^9\\u eioiq. ai^s^ ^ s 

Xl-l^ a^ ^^Xl^ If 3^ g-Xiei- ±3H Ate [CfEf >i^£| aiOlT^ 5gO| [QEf Ph^e 

3^^^^^ UJI aiGlAi If S^^^i r^!H dl CDE^ :62H£|E^ fllOITEl >.?HU Ell W 3 

^ SxIWI CH^H Hg^F^Dil UglOj Ahg^a. Al^gi^ a!# ^[±si HHfll i^llOief^ 

Oil Ai^igoii ej^o Ah§a:?i t[± gg MoiEi-art mx\ gg qioiei^ ai2I dsoii 
71^^01 ^^^Ai5'i:?i *iEi §«i □ 5tat.o. 

A|^^2| g^»A|D1101IA|, If 2g >i!H Ai# [C^E^ HHtlS n 01 Af if 3#:?|2J OIMOIS 5ttt!CF. 

^ mm isoi oi^r gf zf^m s^is^gAi Aizf ti±m %'^m?iu. 

A|:6S2J 4'A|0I1(HIA1, If 2# S^xl^ IfOI E^»^- [IH aisI ^^^A|?|^ a^?h ai^ [[|Ef ^\x\t} <y 
5: ^ 42 ±X[ SI ^42J ^E|£i 5t^5^^ ^'g ^11^4 ^7:fl ^tWC^. ^X\^ aih If 

4S ±xm mm ^?hu ahdioii ^ixi^nif. 

g ^^21 Ll^ ^AlOtlOilAI. T^EI S^xl^ A|^^ Sg21 2^011 7|^5f01 gg OIOIEII ^^^A| 

l:lLf Iris^ffi^f sIPff ^-^''^^ 

UHXI gg2j ^^SE ^Stl^LII, s g-goj >.9H gi^e 7H)t^ aiOIT^ >^?HU-aiO|7a 

2110173 5S1 ±2H All CK^ ^g ^Es ^i^HBFOi u^ifsj*^ sf4i mxm im a*i [aE^ m 

± mt\ 01IE11 ^^^«A|g-l B71I1 5Et»*H:f. MOW ^?HU7F Ai^^Sf A^SEi:?! 0121 

Oil aioi:^ ^?HUi :A3hu ei2j oheei lhou moi^ ±3m9Jt ashs t[± mx\ gg lhoiei 

1 flStfllh. XflOll ?|^H 3^^ AI^^^OII >i?HU Ell S^'CK ^± HH« MEiOfl CH^ g 

g|F:^^|lo^B^^5g^^ A|>rg|Oil 2j5i A^gSCT fm S^^ A|>^^2J MSEIS 5F:4i 
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^QB ^EHOilAL ^ ^^S^, mm ^^HUM Lt^ £1» AFS 36^ A|>rgO||A| MO! 

^loB >i?H gg OIOIEII Ahgm. :i:^?H ESE^^g HHS S/S^ MOW 

mm ±3mm mmw ^ sick ihioiei^ ^su^gs 21 aioiTa :i:?HUg 

s^^mi ^fi^^ igg oiim gs, ^ai lhoiei^ ^^ m± ^^nmm ^'&my\ 

^fit.^ ^mm mn gg oioiEie 5l^^^Q. gg quoiei^ {^m ccfef 

t[± mn^ zsgm ^ 21^ :ii?H Aj gg QiioiEiM 4^ ^EK §s eiioiei^ lf^ 
u Afoi2j ^^m^ 7:miM a^»t.o. gg imojEi^, wi^ m^. m^^tm ul5^*^ 

g imtm ^tm ^ sick 

^ ±?HU^ th^ mm ^^eh^i 4^ neieioi ^^hugi-q ti^j 

SXH S^^S Al^ ?\2\ i^xltlTlLL SXH^ S^*OI DM 22^ ?HOjo|| ^^£|0) gAj^i^ goQil S 
mil i^OilAi A1^ t-^«a71LK SXH S^^OI EJB $1x1 CHI A1 ^^ElOi S^^S 2*21 ffl ^1 

2J QS iS^S 23^^!^ S^Oii JESOilAI 7i2| ^ SiEK 

E^S ^?HU AI0I2J S« MOW aiOIEIOii CHoH g^iTzilSj CHSM OPl^^ 

4^ S[EK UOPF, ^^m^^ ^m]\ 59011 17^ Idl3^'*^ SOl S^^ ShS TKhM SHS 4 2i 

E^. ^?HL-i2j m^m m^mt[^ ^^ §§ moieim ^fxih, sxf a^^i a^^ Ai^^gjOiiAisi 

g ^?HU^ gW2J MOITfi qi§ EilOIEiOll ^012 MOjT^ 2>^]£^ ^g^^ 4 SiCK 01 

A'DIIAI, ^§ CilOIEIOll CHE^ MOW ^StHI Si0iA12J ^mi 2,^l^x^l Hl^^^g 4 SiQ'. 1 

#q 2^ Smil bJI3^'^2i A|2,^^ ^'±t\0{ 5H0I 7H^1 4 2iD. 

s ^^AIOIIOIIAI liW >:?H ^SSh^e 7^111 MOm IfAjg >:3Huh^ THU MOW r^^^HU, X1I2 

H^u^^m Xi\2 MOW lf<!!!g ^2H§^^ MZ MOW :::i?HU. a' M2 E^Um M0\2] 

%mm ?i±A\9\y\ m xiw si xnz mow ±9mm Mm\^ ±^ Mo\ym 5tm^^ moit^i ^?Hy ai 

OB ^AlOHOilAI, a eiioiT^ >^5HU Ali^^^OilAI ^42J MOW ^?HUM XllOlSh^ Xilg^l- 

^ui, 01 ^^^^ liw MOW ir^ye ^?H^f£^ moiai ^^hu-xhi mow ±9m^ m) 

mm ^Hit^-M Bn. M2 mm m^m ±m[5:m m2 mow ^?hu-aii2 moit^ ^?hu^ 

X1I2 :ii^?H ^SlEf^'e :?Ult>^-M ^^t[^ Xill ^' Xll2 i^!H ^^ffh^' AK31SI t^OIM ^±M9\5im 

M \ ^ M2 MOIT^l ^3mm MQ\m^ 5*itlE|-. 

S£Ehe ^AlOllOilAI, a ^^7mM ^42J ^£1 ^dl S^XB MO}}^ ^ 

?Hy Ai^^M xil^5^^I:^L oi ai^s^ ^^i^j^i ?i mw [[fe^ ^4.0^ ^y^^nw t^^^ 

xiii ^^om. xm ti":ir BHxi ^^uh^Dii mR[ M\ m\i [ci-si- ^s-e ^ 

^u^:?l ^i^H xiii MOW ^Aie M\ m\7i\ ±9wu. 59 ?i Xii2 :^2HA|e ccf^h ^421 

Xi|2 tfrir-Xil2 Xil2 SXjj S^^g Xi]2 bHx| ^^Eh^Dil X1|2 ^XH S^*2J ^2H>M 

# CK^ ^gi-X1l2 MOIXi :^?HU, Xill ^Kf^Oil :'I^5|01 Xill MOW ^?HUM Mm[~ M0\ 

?l -XII 0171^ XIII S X1I2 SXB S^»OI Al^ :?12J t|7:l£!£^ 53011 ^^tl£^ Xill ^ XII 2 th^ 

aHxl it^Uh^' A}0|21 7:H3IM ^^rirAl^i:?! ?|^B bHX| gg CIlOjEIOII :'|:S§fO| Xfl t tY:^ mm ^UF^ 

E^^, B ^^S^ S*^A|01101IA1 SAf Al^i S^^:?IOi!A1 ^42| SXH S^^^ ^^5F:?I ?|^^ MOl 

73 ^?Hy Al^irSl Xilg^l-^aL 01 Alri^gg 2,^1^1 3E3 $IOil XII 1 >i?H Aig [[fB^ xill t^^-XUl 

Xill g£1 ^Bl S^^S 5^§h^ X1M SXH S^ohll, Xill HHxl ^SmgOil im ^^Jl 

at [oa s^^pi ?i^H Xill MOW m{^m ^m\^ xiii mow ^^hu, a-ifxii ^loii xii2 
a^ioj ;;|,2 a:i:-xii2 1}^ XII2 idi ^Ei s^^i 5*^5h^ xii2 sxe s^^i ^^srji, xii 

2 tf^ bHxl ^^al-^Oll [[fEh X1I2 ai^ [^ef ^^-m ^^t\?\ XI12 MOW ^{^m XII 

2 MOW ^^m, ^^ t[± mx\ ^^n^^'oii choH xiii m± mt\ ^^Km^ ggi s^t^m- xm m± 

Wt\ gg C1I0IE1 ^ HHXI ^^u^^DH [H^H X1I2 m± HHxl 5511^^21 ggg 5*jo^^ Xil2 t\ 

^ UHxl gg miOIEIg ;^§^J^ DilHdL Xill ^m^m ^^^AIPIH XII 1 m± UHxI gg liioiei 

oil m± mm ^m^m ^mt\^ xiii pAia %'^7\, in u± mm ^m^m ^-^"ai^ih 
X1I2 HHxi gg aoiEioii 7\^mo\ M2 mm ^^^^4M ^mm^ M2 eiais xiii 

S X1I2 gXH S^»OI AIS 7121 t.^X|EIO| S&ai $1011 SSEIS^ Xill S X112 1[± HHxl 5gEh^'2J t:^! 

1 ^^4rAi?i7i $i5H xfli MS 5K4(Hi yi^tm m2 ±3wum immn xo2 m± mm ^m^w y\ 
^t\o\ X1I2 ^mu^ imm^ ±w Mo\y\m Mt^t^E^. 

^AIOIIOIIAI, s y^x\ Ah^l S^^7|0ilA1 ^42J ^E| S^XH ^^5^7l ?|^H 2 01 

MOW ^?Hue Mo\m^ xiiguf^cn, 01 ^^m^ E^n xiii :ii?H im ^421 

XIII th:ii-Xill X1I1 mii ^El 5^5^^ Xill SXH S^^M ^^o^JI, XIM t[± HHxj ^^Uf^ 

Oil [[fEf Xill At^ [^Ef ^s-M xill MOW ^^m ±m\y\ $ioii xiii mow ±9mm 

BTIL Smil 53011 X1I2 Ajg [[^^^ ^^oj ;^^i2 tF^-:x;ii2 M2 121 ^El S^^M 

5^5^^ X1I2 g^xa ^^sm, xii2 mn ^su^^oii xii2 {^m ^s-m ^^^h 

^m X02 mow >i?HSPl X112 mow ^?HUM ^§AI?|^ BTU, 5^:li HHxl 5SEf§ 

Oil [Ho8 xill t\± HHxl E^Em^ SSM 5«^ej^ Xill tf^ HHfl gg OIOlEie ^^45A1?1S E^7a, ^^ 
m± UHxl ^^iU^'Oi! CH^e X1I2 m± UHXI 5SD:h§2J ggg iSSh^ Xfl2 HHfl g§ OIOIEIS ^ 

^M9\^ BTs, xui mm ^n.[^m ^'^ai?i7i 9\n xm ^ig axii s^spi-xoi ^ig Qxm 
M\ m± mt\ gg mioiEioii y\£s.oyo\ m\ m± mm ^m^^m ^m^-m A^ss^^ btu, xii2 ^± 
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s« ^uh^i w^AM9\7\ m M2 cms t.^^:?i-xii2 Qxm t[± mx\ 

□oiEiQij y\^t\o\ M2 1[± mm ^m^m ^m%^-m M§t\^ m\ jwz s^^oi Tisj tja 
£101 iMTx-iioii ^^EiE^ XII 1 ^ in m± mn 7:1-011 ?,'^k\9\y\ m\ m± mm ^u} 

S 1° e m^oil [[fS ±3m aM# AF§t^ B^' SBI SJiH A|:ii:g!M £A|5^^^ £3. 
E 2^ EE 12J ^?HU S^U2J 2i|G|7c| :^i?HUW EA|§J^ ES. 

E 3g ^?HU E12^ E 1^ =£!Ei 73101711 EAl^f^ 
E 4^ g ^^(Hl Ct>S S§ MOlEi A|>i^5J M^E. 

E 5^ E 40il EAI^J dlOIEI Alr^g SI E 2(H1 EAt^I £i|0|?^l >^?HU1 □ ^^AIDll 
^ ^'¥1 EA|o^^ E3. 

E 6s B ^^soii [aat uht:! s§ aioiEii ^^^^kmix ^i*]- e bdi! eais ^Aiaaoii cHtt t^4: »h 

XI OIOIEI g>»»!2J slE, 

E 7^ SE m EAIS SS tilOIEI Al^ig 51 E 2011 EAIS EflOITSi iiimm Q CH°t^ 
^A|0||2| g^M EAm^ E3. 

E 8^ a ^^SOll CCfErtf::^ m%\ §S QllOIEIl &^4SA|?PI ?|*^ E TOO EAIB ^•AIOBOJ CHt.^ BH 
7:1 gg mpiEl ^lE. 

E 9^ s «»^goii [QE^ gg CHOIEie S^A|?|7| E 5 E^ TOfl EAIS 6IAI01I0IIA1 Atg 

^it^ gg moiei hse. 

B ^^S^ 4'AICttl^ E 1 LHXI 91 S^i^lOl ^Sl ^OIQ. ojT^. ^42J ^?HU El(scanner 
modules)(14-l7)l k^t\^ EA!^°i SJifl Al^SCprint Ing system) (10)01 E 1 LHXl 3# sTiu^Ol 
^ ^OICK dhi^^^HIF^, -^A ^?HU S1(14-I7)E ^E CHx^|:?h3 :i:^?HU (f ield replaceable scanner) 
^ 1' 4= S^D. □em. ^h:!^ aHxl gg LflOIE1(plxel placement correction data) S gg 
EilOlEi (power output correction data) ^*^1 ^^^^f^ gg LilOIEI A|:i^^(100) SI 3011 CH 
^ Q2>^^ ^A|0?i7h E 4 LHXI 91 sT^SIOl ^01 Q. ^^'AIDIlOllAI , B ^"S^ S^*- A|^«i01IA| 

Ahg^_EllO|7^ ^?HU2J §E CHilll gO^WI ^^E^. 01 ^'AlOli SI Ef€ ^'AIOIIOIIAI B ^^S^ ^ 
?HU i±^uh^»l 2 01^»-^ EllOIT^l ^?HU( laser scanner):?^ ^^t.^ W^l S^^( latent images)2j 

mil S0I5WI ^ ^ 2iQ. B ^^SS S^^ Al^gOllAi A^gti:?! 2011 :1^?HU ai2| OliadlOll Al&l 

<^ gg mioiEii a:^isjog ^^^»Ai?i 01 :?i^# 4^*5*0. Ai^i^s^, oai la, ami 

7^ ili^HU S!/E^ aiOITcl ^?HU2J g^ej tL\^ HH« OlIdlM ggei-Cll A|g§J7| ^IS^ :i2H 
ah^'l ^gu^goii CH^H ggof:?! ^I^HAI gg QiiolEll Qg^E^iCh. 

^?HU 31(14-17)1 AFgsf^ EARO] ojijj A|>ig|(iO)01 E 1011 EAItlOl SiQ. A|:iigi(IO) 
21 ±3m El(14-17)^ gE CH^^17f^*^ 4^ SiQ. eiili Al^yi(IO)^ ^lEi X11[)i:?|(l8)21 XilCH 
tm 4^, ^A^A^3 e.iill Al^y (single pass eletrophotographic printing 

system)0|CK eiill A|^yj(10)s g^l^x^|(phQtoreceptor)(12)^ tl2!l §igo|^ 2Jt^ 5^12^ ^01 

^siEl 5^^9011 Ai 7l?l|5|og ;^|o,^. ^ o,^ ^^irill(12)l 5t^t^CK 2.^1^jell(l2)^ ^Afe(erase 
lamp)(EAI£IAI Sr^M)l 7hA|Il EITfl #eH^^g ^Af^Qh 01?5 AhOll Ol^Oil i.^S«U(l2) ?IOil feT^ 
E^ ?j01 2!ef^ ?/s:ef>ll^ ^A^eOll 21511 XilTlEIJi [H2! §^l(charging devic8)(EA|t|A| grM)01l 2^ 
511 geH^^o^ #2!SCK OIE^t^ n^g^ B ^^32J 71^^01011 SAIElOl 2iQ. 

gJSraP^ UH, 2^m^l(12)2l 2f 600 ^M^2f ^01 ^"t^io^ tH^SCK 

□em. E 21 s^iu^OI ^31* aiOIAl ±3mi\ bl$m>il :i^?HU ai(17)21 aiO|73 :ii?HU(49)^ 
lK12^^i91 XH^l S^^21 :^ill ggoil 5Hg^^^ nil soil a^A^^!,^, EllOW Sf>!i(2 

OI^Til ^^^^ #2!^i ^^m^l (12)01 591 ^fflU, XHl g^Oll ^HSs^^, 0111 13, ^x^i SB 
^ ^1 ^^^7|(developer stat ion)(28)2J CHS^i SAf^l- 2^irxK12)2J S3 2!°1D| ^4^7|(28)ah 3 
E^^i 2^(228)21 dHDIOl^aa S^2J ^-1^^1(12) S3 Oil ^^Al ^"Ef^jQ. ^4^71(28)21 ah^ o. 
A^21 otog [H^jsi o.;s;^s go^ [h^^i uhCH OI^Oll 2J5|| ^AI^IQK 

ojtH DISS S3 ^io|Qj ^Ah:?j(28)2|' 32h£i ?ii^(228)21 HIOIOl^ 2^21 ^W\\{}Z) 

S301I ^oiQ. 

01 BTtlOilAI, 3-1^*11(12)^ 7311 l£i S30il [CfEh *^4^7I(28)S^E121 ?hx-1| SHOilAI "HxIPSh &s 
^^EF^i SAh2| 3 ^301, ^^^^fq^. a m«oj ssq) 3^ gjj A|>i:S011 CHoH 

^El5fAI3, EAI %m ""Am SH7h ^OIQ. 2li^Jfl(12)21 S3 t^4^7|(18) 

^¥E12J ^Jjjyi °JBg^E121 djcH OlS S! ^'ERii iJH SAH 7I-A1I2 TSCH^EISil 4^E Si^CH, 

01 ElIOIAl >:?HU(49)^ 3i^i^(l2)2J S^*" Sh^^ ^^2011 2J5fl XIIOIEIQ. HEIH^, 0| E^?ll 

OIIAI, S-1^^I(12)2J S3 SBhE DH^ 5^oO. 2i^Srai(12)21 £jEH S3 E^ ^OIAIAI^ Sr^^ 

AI3> S&ill(12)21 012 S3 ^5^2J CH^^l EFAI 4^ SiSiQ. g^H X||CH2^S!/E^ SZ^ [H27I 
Oil 21§t a^S^ «CH2!HS^, ii^lfiO(12)^ 01X11 Xll^g Qg S30II CHtB «EIS 5U|7^ U SCK 

a'^ai(i2)7h sissfSAi airxii(i2)^ cfgon xfl2 aEi ssoa w^\^ mm :ii?HU(46)g^Ei2j 

AfilOll S^^ £t9 irg^lQ. S4»2J X02 gEI S3S HEIH *<4^7l(27)0fl 2|eB 9^*-Sa. S^7|(27) 
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HHSM ^^5^:71 mm 2^(228R oi£f &0L ^^^^|(12):?^ sise :311^oI3ai, xii3 a 

a §301 aiOi;Ri :ii?HU(42) S M 3 lEI aBfih 3^(225)^ (26)^ AfguFOj ^^^QK 
^£t^, 2li^ai(12)7F Q tl2i^f3Ai, XII4 me.i S30l aiOIT^l ^?HU(32) ?;114 121 5!^(225)S 

s «^«oj «Q,o| ^ai:?^^ £ 101 t^AI a [[f^ SEIt^g 4^ §H.F5J EAI5J21 

Sr^H OlEltl «IOm AI^^^OI! CHtT ^EH^AI HatlXI ^^O^ ^ <^ 

^oiQ. DiiM ea, ^'x\7[ 4^ e^* Al^yjolAl°^ b ^^s^ 2 oi^^ej iei §3, 

ei(separation)"l =?U\^^ QS SiiH AI:ir^'OilAi A^§1 <i 2i£^ ^ SiCK 

E.^ a L^?>^^ SEIl^s gBI lUf A|:i:il011 t^S£|AI aHl> S6f SJiH Al^a S£ 

^ C^S ^El S^*- ejill Al^SOil CH^BAIEE ^E|«hLK OI2f ^01, 0|E1«> Al^i^SOil CH^^ ^EH 
^ DH^ Q^fsfCK DilM Al:^^^^ Si^H S^^M ^\tl SZE 93 g ^^2J :»ia^Ot 

^ ^gi:?fOimi CfB ^EH^ x^dlS Ay^V ^ SiQ. ££t^, Al^igi^ Sffl S^»0| aioifl ^ 

?HUO|| 2\n ^^tm [:^^ OHi^h 011§ is, &Stfai(photopolyiners), SS £e(reslsts) SS 

4: mmm ^t.m ^ s^q. 

c£eh, s ^^soi ^iA^ Ahs Ai:^i:yoii cHoH ^stin 2iAl°^ ^ «»^^ ej-^^ei tii>:^^ 

U A|>r^(01ie 13, AF2 ^Ah:?|, ^A|-7L ^^lEI. Al^^^^^l e)01| ^g:?F^^n:K Otll 

13, B ^^S^ :^?HU, ^, A|-7|gS ::;^?HUOii ££t^, 0«1 13, B ^ 

A^^i S7;10il EilOlAi ^?HU, □R^^;q!5,434,0432: X1!5,545,515s:0il ^S^i ^EH^] S^*" 

l^Ara S-xlOII Si|0|73 >i?HU, °g :^il652,483 eOll ^S^t ^EH2J oiin If 

AjOil 21I0IA1 ^?HU, B SAI1A1 ^ Q^E 5011A1 ^S^j ^EH^J t^AF Af^i §^|Oil 

?HLi01IA|2F Cf€ ^EH2j Alri^yOlj OiOlAi :i^?HU^ I'E CHxW^l gOls^TH ^HIK 

fi bh^^^oj u|Ai^ >i?Hu:?f Ahg£i^ as Ai^goiiAi A^g^^7lOil seiem. oioii sioiAi. 

a s «A1IA10il EAI^^g Al^^^Oll t^§t|A| ST^Q. 

^bh^to^, E IS s^2E3^3, eilOlAi ^?HU(49)^ M\ 1E1 g3> ^ "^Er"£F 32.^^1 § 

SI Jjl^m, aiOlAi >^?HU(46)^ S^^^ XII 2 1E1 §3111- 3^^^i gMl ?^^^fDl, aiOIAj 
U(42)^ XII 3 1E1 S32h 35.^3 §^1 S^^Hl, eilOIAj ^?HU(32)e ^^'2^ XU 1E1 

S3nh SMI ^1^^^!:K &1I0IA1 ^?HU(49, 46, 42, 32) ^El& 1E12^ 3 

^VEIOIAI a^^^S S^»^hAl&, S^fe^ E 2M Sfitt fllOlTH ±?HU21 Dg fig^ >i?HU 

ai(l4)2| ii:?HU(32)S t^SeH2 0|E^t^ cfS ^?HUOil MSS^?!! ^gSCK 

EiiOIAj ^?HLi(32)^ urn ^^EH eilO|^^Il^ iT^ Hg^ESJ SX^ ^^Ak52J S{g^^ ^M^m 5t»t^Q. 3 
E1LK Ili,'-E SAh ^^Ah>:!!^ E^ EilOIAI^OI Ahg^ 4^ SiQ. ^^Ak:!!^ ^a^S^o^ ^^i2\)£. 

S S^^i B^' E^ OieilOj^ 4^ S^QK E*^, 0|Ei*^ OfEllO|2J 7h:?H lW^^9i^ ^ 

il' 4^ S^Q. E 2011 EAItlOl aiOlAi ^^HU(32)0il im 9!0|Ai£J(60)^ CH?H 

g4^CH (absorption band)Oil 7i2J ^xlEI^ g>^Ah UtSl 7^3 5i£j poiSlE EilOlAIOICK ST^ S^Oil 
aiOIAi^ 700 UicDIEl 0|^»2J ^^Af ^iOIQ. 7^Allr{3 3^011 Ai mmm aJ^^E 

^Eisj iiioii \mm ^ siQ. 

^^Ah>y ^{^{2\)^ &i^^l(12)2| 0|g, tl2!2J ^wOil 4^^£g ^3 :ii?H4!(scan llne)l 
2Mrxfl(12)2J EilOIAI iSClaser spot)(61)(E 1) ^' ^Ah Ol^Oil 2,^irx-ll ( 1 2)2i 531 #2 S 

xicEAiEiAi ^'^m mm n^^ ^\xm ^xmu. ^^miaz) moiai ^?hu(49, 46, 42, 

32)0ii y\m^ s^^ih m± mxpy ^nmsi^ ^x\^\^m ssoi a^ei^ mm ^mu(32m 21 

eiioiAi is(6i)s 2ji^j^i(i2)2j o|gIl^ g^it^ ^7ii ^Ai5^3Ai ^^m^l(l2)l ^^tm 

Ai^a. g^^ hi^s aioiAi igoi omi ^g^i eh^ ^ah ujiofch am^(i2)2j 53 seph 

&5I a^uCT *»CK »Ak!!!0l iAhtlAI STTiU 0|E^*^ iA^7^ i^E ^"-A^iM^ g^oil 21 
S*II(12)2J 53 S^^ s^tm a^SEIAI &^D. 3E1E^, i,^l^J£ll(12)7F ^^MdOil iAfEIAI STTil 1 
UH, 3 53 25h dH,^2!t^ S^r §MIHI HiaitiD. OIOIW :6?HU(32)£¥E12J &Ak30S 

E^ OiffllO|)s ESIEI BI0|7l(18)IIf AiSfS^S^EISJ c^S ^E1 S30tl CH*^ 

E 22\ mm >^?H Li (32)011 A1 1^^(21)0] 21^ 1^5t7|(65)S¥E1 Ofll 13 tl2 7\m 

m)2[ >^?Hy ±Xm i^>ys aEiiiUAi ^^l^^l(12)011 EHth ^!H<:!)(13)1 [C|£^ 

^IxlOil g>^A^>!!l S§AI?I7I ^^^l- ?tt2S(64), 0111 13, f-theta lUfelQ. B 

^"gSJ ^Oiej ^^7^^ 2§ Til, ^5 1^^^ OiEilOL EiK^ OiSilOl, ^^t.^ g^^ ^j^*- A|>^g 
^3W^ §x}7^ DZ,^ 711 EHdOil Afg^' ^ Sigl W ^OIQK PAIl $85^ gA^ 
(digital half-tone loMiging)Oil EH^ll, 600 dpi 34J1 Al^yOil EH^H 7iEI7|- 43 DIHg 

OIHS, 600 dpi ^^^El 7^§5^3 ^W^:!!0| 5IEH ilEBi ukhiaI 42 DIBSeQI: Ajg^S S§ 

^' 4^ siOiot *^oi ?f5s^[:^. hsilk sd ^^tiu SH^^E7^ ^sg 4^e siCK Et.^ 

eeollAI^ S!!2E(64)7h ^|±t^ 12 3*1(30.5 !«E|0IE1) ^, Dili 13 A3 «EH 341011 CH$B IT 
g A] Ml ^Al^^ 4^ 5:101 gSioKlK ggOllAi SCh se^ sQ ^oi Sj^^^ 4^ a 

711(68)^ CH7H SEI^IEI^i DC EEKbrushless OC motor) S XilOi7ll ^t.^ ^ Si^ 2!Af7|7ll 
imt\0\ ^'St.^ ^ES gEH^^g 5l^*^CK ^^Jl{^(\3)m COdF S'l?z^l(12)0il :fi2H g^fo^ ^5h 
^1 SS^l aOlfl iS(61)l 71-AIIl, SSrai(12)^ EilOIAI igOl Si^aiOil 5A^E|^ ^3[H<yi AlU ^' 

^Es i^^a Sims oieto. Q^t 7iioii sj^ii ^«^& ±f!\ ^esj- iiirxii(i2) oi§ ^e 
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eUtJIOil CH^^ SS^ WIM I2S>1' S^^CHI CH^, O"^ 7\m 51 S S 

si^ti eixi s 600 >t?H □ ^^25wi^ 1200 ^?Hoi ^mi\02m naT^is^ ggg 

a. S-lfjtfldZ)^, Dlie MS, ^ & 3 eixKi & 7.6 is!!E|D|E1)e OIS^^ 4^ ?10. 

^?HU(32)^ ^ SSa aiO|73 ir>!!(21)# Sirai(12)5J ^SS :6?H gOKDQil gx| ^SSf^GI 

4i73g StltHIK HEIU, Sri3(21)g 25A|?PI $|*! 0!2S(64). OjjS MS 
f-theta SSai(l2)21 >ia! A!(13)g CKf S§ ^Eg MOi:? ig(61)M 2Sfe^ 4^ 21^ 

ettZE7^ ohLiQ. a^Hs. ^()3)m im mx\^ ty±^ o\im ty± mx\ ssaxi 
Sr^^QS SBmn mo\7^m ^^u. st^cfs, bHs:?i#oiiAi ^s^i sxfl?^ <i 

g ±9m Mom cm n± mnm opisioi gn^^s s^i ais sm 2101 

Oieitl 5F± HHxl WldM ?|^HA1 ££^ a^t.^ AfOIQilAI 7^121 tf^ HHxlM Sgt^ 

71 *I$1A1, a BS^ UICIS 19 ^E. E^ "?uF4i "t AJStjCK tF^ 1^ 5^ 

^o^^^e {^m im ^^mn ^^oixiE^ ^hoitei ^^m {^m im ^i^^yer^ sgoi! 

E, tl-^ ^E^ ^?HU AhOIOllAI 7\2\ ^^t} Ul^^^m ^'^^^E^ i^^'CK 01 ^^^'OIIAI 

Lm s^^^ >i?H ^^u^^e ymn ^^eioi ai^ t.^m ^oia. oiei 

g§S OhclHCHI □ ^OIQ. 2| ^?HU(49, 46, 42, 32)011 BjtH dH:^ll X1lg§FES 

^?HLioii iwn ^mm\ mm ^em 4=S5h:7i ?itHAi, m^: mn moiEi^h ^^^eidi 2| 
Esoii Hia:£ thi mm ^em ^^se^^ai Atg^h^i ?i^h ^^lEi xiiQi7i(i8)0ii 

B a^SOJ CtFSS. E lOll EAI^J CH^, ^^HU(49, 46, 42, 32)^ BX| ^ ^?HU SM(14-17)^ ^ 
«S SSIIIL 01^ §E CHai:'fea 3OID. 01 ±3m SM(I4-17) 2121- IHISE|(48, 45, 41, 3l)g 
idtJtTD. E*K, OlEitf :^i?HU SM ZfZIS 21^ ^?HU SM(t4-17)2] QilEei(34, 41, 

45, 48)2h mt^V ^ 2iES DySEIOfl ymmn OIISEIg^EI ^?|ot:7| ^ E^»(^?HU SM(14)(HI CH 
tB 33 S 345 XtjEI^ St^^KIK 

(H1SEI(3K 42, 45, 48) H|^|»^^, ^ 7171011 T^t&^i LllOIEi^h 21^01 3}17^1E ^^EIT^I ST^QK 

E£.^ ^^WISEI^ E 4-9M U^t\0\ Li ^S£! CHS, (Mil MS, :^?HU :^!iXf2J Ahgoj ;^|^ ^^^^^ 
OIOIEI Al^yiOl! SltH IHISEIS M± BHxl gg OIOIEI ^'/E^ 2^ ^ 

q aioiEM gg [nioiEi°i oi^^°i oienoig ^xm ^ ses acK mieEi 

^, OlIM MS, t[± mx\ ggOl >i?HU9J ;^g^i S^l LHOll ^?Hy ±7.\S\ ^gt^ ^I^EOll 
CH^ d|-&?5{t^ ^?HU ggOi! CH^H djCI^ ai^ ^m4=:?ll 4^ ?Ji^ HHxl Oil 

El 3^SM 4^ SIQ. Et.^. IHISEI^ 2^2|2J ai0|73 S^^^OH CH^H gg^ 

^^HUei ^?HL-i SM(14-17)011 T^S^^i UHxl gg L1I0IE1 g/E^ SS doiElV ^ 1 

g ^9\{U SM2J :::i?HUDll ^g^£g ^e^Fs*^ [HIEE121 gg EflOIEIS ^?HU SM2J gOI 

t.^ iE CHlfl^_Sill Al^g(l0)24 saiEl fllO17l(18)011 2j5B t^^^ Af^l 4^ Si^ ^Sjg^F^ gg CflOIEI 




9HU SM(14-17)2J XilDlOU CHtH X\E\ ^y(82)M 5t^t^C^. xlEI ^!:zl(82)^ ^'S CIT:!! tl^7l(90)2J 

Aj€ E^ ^ ^mAi?i^ Es^^M m± mm 4^g ti^(i9) 



S §)g ^►^AI?|7I ?|5H ii?HU DiiaeiODS^EI LHOIEIl g^SPI 9|oH ai5=!i:K 

(32)(HI °JSH ^?H1 WSttf. Alison? H|P2 AlrigODOil 79^^ 3^21 sUl CH^ei 

^t[y\ gS:?l(86)2J M^2.E.^Ei ^ §71 >MS2f tfJJil OieHM Q ^SS SSS Shd: m^ S 

^(33)# OiEai>;S! s^ig g^s^ oiig gg, ei|0|« qig 3goi gag >.JHU 

^§71(93)011 flis&QK HILI2 m^s\ ti^^Ai fflissf^ 2^ o\sa\±y[^ uiua 

Al^gS B gSOfl im AiBm 4= 2412 S SSS as sg A|>:gOil tJSEIS 3101 Ofe'g 

At. 




iiSiEi ?;^|017|(18)7^ gg CliOIEIM 271 9|$B >i?HU EM2i DilEEIM SijA|l>^raO^ S^t^ 

EK OlEltr UlOIEie aiOIT^l ^?HU EMSI- flEI AWIOilAI M>i§h^ a^^GI A«g 4^ 
2iEK OlIM MS, gg aiOIEI^ SiB M±^2i^ ^?HU SMOl ^»SaO| SMM ^7ia5PI ?|?8 
01 gSl (Ifl T^IEI Sy£5 ^A! Ct^^E^ 4^ S'Q. 

^^El S'lid aOilE, ^^«Ei ?31017l(18)^ ±3m EM(14)ej >i?HU(32)01I 21th t[± HHxlM XUOl^h^m 
dlUa A|^g(91)01l 2J^H A^gEI^I SSS tF^ mm ^^(39)M D^r^^Ei ^^BllOIEI 

M 4=g^^7i dici^ m± mm 4^g 5|S(19)m a ^ siD. oia^ ^oi, ^^iei ^uoi7|(i 
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8)= OE: d:mU 51(15-17)1 QS a|0|7^ ^§711 l«fl ^110|5^=CI| b|q£ A|^gl(9l)(HI 2Jj|l M§ 

^?HU 2M(I4)2J IJ)j2EI(31)^ 5^i IIH*I §§ OIOIEI S/S^ SSj gg OIOIEIM 5§fSf 4= 2{ 
Q. DIEI ^Si! CHS- HHxl gg DIOIEI^ St|| dWI gg thi^F 7|2J SSSW SO|X|£^ 
CHSf^HS 01S dIdS ESW^'Oil tKf lOIXIE^ ti± 1^ ^Ef^^t <^gSPI 

?|7H MgsiQK 2q §q g§ L1!0|E1=^3HU 21(15-17)°! aiOiW :i?HUl AlSSt a&ai 
(12)S°J aioiTa 2ES 5Ah°1 2|2|2f eiill Al^g!(10)2! aifjO(12)Ofl SSS iA^5^ ilfll 
(12)01! M?. iSOilAI 011UAIM ^JSQ. CHe^SJ^S. ^^ gg IHI0IE1= Slfffl 



3^ gg aiOIEIS mm ^?HU(32)S^E1°| Ull.^5!f> 2« gqoi 2!iH 7321 SOil ^'gtt 
201 blgsises :Ji?HU 21(14)21 01iaei(31)0il fl§^ a^2i^' 30IQ. CH°^5!og, Ql 

A3H /j£j 91x1 t^4:SA| 4^ aCK ga^^?2S. m± UH*I Sg aiO!E1= a^: 2^E14^ 

?f nOI 101^^21 g 4a m QH n 1§ &0\mQ 4=^m ^ SiE® SS 421 2f Mli sSS 




E^xK33)l mf} inieei(3i)g2i gg aioiEi ■smm k[m^y\ 9it^ =g!Ei 7:110171(18)011 hhsb oni ai^ 

AfgoPI *|SB gg OlOIEIg «2| Sy(82)g E^^g£«^Q. iA|*H CH2, SEI °5(£)^^3H 

tL?-FU''>°' ^° ^I'O'-^ ^?Hb|(32)g mOISI^IHI AfgSPI gg QIOIEIM 71U 01ieSI(31)g 5 

2)^ gg aiOIEIl IHI2ei(31)g^E1 QgSE?.H:K 0I2^ SOI, OIEI*^ gg CIIOIEIM 5i>«m e!<!^*.^ 

^ CIS i?HU 21(15-17)21 oii2eie^Ei gg DI01E1S assEttcfT 

CH?H, aioiji ±mu(32)^ m± mm°\ mmm sg mm ^eoiiai sisci. Dfl2Ei(3i)s^Ei2j m 

gOll 2|j|i ^►^t.f HHXI OilEIg a^^ShE^ S^jog egEi^Qfl, ^5} >:3H =Sa^g S 
a a!2S(64)01l dISII b|£!§5<g ^ oiq, =5? ±3H (ihoftf ±T» 

iSm^'SAI iSeil! 01&^5^o| Aj^ >1;5h iSir^^' ££^ Cfg EgUh&'S 4 Sjrh St-i. g 

^ ^114^ °I4H Al^asj 4?Hy ^E aqiAltm Ef^AIJI^IOII #gt> its AlZhOliAl g| 

SlAffgli^^^l/lom^Alllcr ''^ °° ''"^ ^-^^^^ 

5f4: mm 4g 51^(19)^ 4!H (}||2E|(84). A|St 3^71(86), 2!S ZmWi ti&y\ 

(dkect digital synthesi2er)(90)M itti^Q. XIEI Sy(82)s t[± am 4§ 5lS(19)2J '^'H ^ = 
MuhS IHi2E|(84)S Sli UHxl gg QIOIEII Sdtja. 0121 ^01, S1:t 4=g 5|4(70: 72r74) 
45IHU 2f21 tidb HH*I gg DI0IE1M m^t}L[. Omtl =Si»g L1I0I 

E1. ^, 514: UHxi gg aioiEioii n^m= qioiepi a=?^ sis p7;ii ti^:'i(90)oii ;^iis&q. 



t^S71(90)= ?iri4, ^, gg 21^ ?Ii14:(39)g gqBl^ai, 01^ ^2! A! 

Saia mi2ei(84)g^E12J 5l:i: fflxl gg QIOIEISI «H4S 4gS 221 &S OI-^EI 2:S"eilO|Ei(88)g 
?E121 gi^' 01461 2^aiO|E1 41114011 U|21lt^D. aXIl l.^^!7|(90)^ °!4H A|^g|(10)]ll 

AlZfg :7fX|il q 4a14M gsjog ^aAia 4 2iD. WIS SS, ^jg pxiS tl«7l(90)^ 
Analog Oevicss of Norwood, Massachusetts2J AD9955 E^ AD9850g 4 




loop)£ flIgolOI ofgg gg Shi §€3(39)01 fllSl 4 SiCI. 01IM MS, ^ 
2|g_Q|X|§ t^^71(90)2S¥E12J ^e^g 4^5111 ?|&^ blifl dsl ^£ HElf - ^ 



E101I XOSSI^ $|&^ djin?! 




Oil 

f\t' m _fE^9i DOS §§321 e!^^^ ^= 4ui4g sgoii chsb ^si duf^isi 

Q. mo\. 914^ ^ ^^aiOIEI^ DOS 4a14g dlg^jef ti± ^^ 4E14S g»«| gEI^, ^. 

^.".'^E^i-l"?. "^l!!;!. '^f-'zFo^ -CI. Ollg 13, 211 SA|o17| 9158 Al 6CD E^ 1200 dpi 

A|4aS Sol ep a ^EH2I ojiljOII CHSH 300 dpi AligeCI t14 g^ 4iri4g fi^i^^ 



25 

m ?i^^4=g"ir«SCT 9lsil "#i4^'^ '^=oir 4 stcyrbT &Woii^^9i^4"¥=i"'4l!r=sBi 
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Po&n. «^J.I^^ siEB^g »^ if$ia KHiAi m mmm noi s^a iiH; m 

Aj sgEhg DiJSE|(84) S ^2 Cmm ^^y\(SO)^ ^ AR S^7|(86)Q11 S\n t^^m ^ SiD. 
SiQ. E 3CHI EAIS CHS GF^EI ^^H0|E1(88)E C^e ^^HU es(15-l7)(}il CH^H m± Wt\ 

mim ssm^M gg^i tf^ i^(76, 78, 80)i ^'^^M9\7\ m M± mmm ^sti 

y\ ^loB Ah§£l^ th^ ^g 51^(70, 72, 74)^ U\±E] 9imO\Ei 2J^g ;^1!S*^CK 

EK 2oicHo^ mn mm±m m?\w\ ^itui 2s,L[ 9\Q^ *icK OHM m± mm 

f?h 20 m2\ ^LB. 80 Mb2| O^^EI S^'MOIEI ^m^^ 1/42J BHx| «Ei §^^EM S^gt^L^. 

^Ez.^, oiiM g^. 240 wfcej Gh^Ei s6*aioiEi ^E[^ a 170 wteja^i mm ^m^M m± xiei § 

^^E^ 17/2400IQ. 




TO^o. om &0L flio]7i(i8)e m± mm m^m^^t]s\^^^ g§ th^ Mm 

4^(76)M AfgehOt EilOW ^?HU(42)M MO\mil. t[± mm 4S tIS(72)S^E12J §g sh^di 

pa ?u^<^(78)M Af^moi mm ±3m(^s)m xiioi^foi, mm as(74)s^Eisi 35^ 

S gS ^i[^^(80)l ASSKH aiOW ^?HU(49)e fl|0^t^Q. 

o,^^ ^q gg miOIEiE ^ 2iLK oiiH A|:iig!( 10)01 d^mm WH. E^ 5hi HhIi §S 

E^icK 7:^E| ^^(82)^ nanuAi 2iq gq gg choiei e^ 39} ^^^^ aioiEi(k'e?^^s ii-i 

^2 EAIiDM SlIOIT^I Q0l<^E :?^7I(93)S J\\^t[0{ ^g:?l(93)2J #qO| 4^gl 2:iOIQ. ^. 

S eS2J 7|#^0t21 ^a^7^^ ChS EilOIT^I ^?HU Al^^jDO Afg^i b||0}7H >^?HL-i2J 2!^ ^^(^, 4= 
d g3(HIA1 eilGIT^ ^?HU2| 7;il0i^ia °JiH A|:i^S(HI ^^^2i B ^ ^^E^^ ^ 

5SIE§ Sq ^q gg mm7[ 5^L^ 0|fe»SJ ai0|« ±J^L\7i 2Jiil Al^SOil A^§^ III! SaefCh^ 5 
f ^ 4: 2il 50ICK (Mil §3, Hxfl 4»CH aiOI«S Ahg^^ m m\7i ^?HU2J gq ^q^ 9^ i g 
LHAI 2 ^'ElSfe^ 4, oiq^^ ^^^^ 01^ mm ±9m7[ 01 gq 

f °J,f<iAj^sg|y|q^gq# ym^m 2 oi^»-2j aioi^q ^?hu2| ^q gqoi ggg sicra, s^»ei 

^ uHxi ggs eiioipg Ai^gi, aiioiT^i ±9mm Mm^^ m2[ Aj^y, E^^e^* 
mn gg ciioiEi^j 2 01^^ aioiTEi >.9Hue Ahgef^ oliii Ai^^ioTii §q # 

E 4-91 ^^t[G\ ^S^fe CHS, ^'y\tl CHS ^?HU DilEEKMI TflS^i HHxl gg C110IE1 

S/E^ gg CilOIEI^ enolAt ^?HU01I CHoH ^ES ^^^^iD. 0|2f ^OL ^ 

?Hu ±3m aioiTJi >i?HUOii°h ^gsiog ^^7mti m± mn gg qioiei si/ 

E^ ^iq ^q gg EilOIEie StmU. □EIES, Dg ^?HU Q.m2\ E^(HI CH^B ^^^S moi 
m\ ^2?^0|HS 01 Sm, OIIM #3, ^?HU SS(14-17)S LHgtlOi Sin gOloWl HE CHlll 
4 S^D. ^""^ ^' ' "^-^ — 




Oil ^gA|?PI 



OlElz.^ m± mn gg OIOIEI S!/E^ ?liq ^q gg CHOIEIl ^-JSAj?!^ gT^'s c^o, ^gon lHSS! 
?]?t^,,^^"y(?i W OilSEIODM ^?HU 21(14)011 CH^H ^Sl SlOjCK DEILK gg QII0IE1 

Ai>^^'(ioo)s cm ±9[\u sioil cHoH ^^tm ^^yi^mo, 

E 4011 EAI^i CHS, gg CilOIEI Al^y(lOO)^ ai ^#71(104) ^' gg CliOIEI ^^71 S ^ 
?HU 731 Oi:?l( 106)1 5t»t]CK Al^y(lOO)^ 3Af^^S OIOIAl ^?HU(32)2J ^SEF^'l Hl^l^ 
^011 Sj^B St^^'^ CHS ^^5^*0. gg EilOIEI A|^S(100)SJ ai 3^71(104)^ Al^y 
(100)011 £^ ^lAlOll I3gSCh ^?H'Aj 3^:71(104)^ EiIO|?^i ^?HU(32)0il SJSH JOSS BilOIT^I 5S0I 

:i^?H Aie c[lE^ ^g goii si^ Al^^oil CH^^ gai i^s 

s ^xm 4 2iQ. oi!i 13, ^Aioaofl cn ^sti^ chs, Aj 3e:?i(io4)^, oiii 13, 
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§g LiloiEi. ^. m± mn s/££^ 2^ §§ m\Em m^M9\y\ ^m. ^?hu 2M(14)^ -^::?h 

2^:?l(104)2F >:?H Aie im ^Afel^ EilOlT^ igg ^^^A|?1E^ ai (104)(H1 

CH^H ^IXl^^CK >j S07|(1O4)^ 2^:?l(104)2h ±E fOB^ ^?h£| aiOffl iSOl >i 

!« ill [CfB^ §1 (fljoj A)2g ^^aAI?JQ. OtIM §1 5i(SAIE|X| 

1^)1 mt\^ 3§f(33)| mm atQi is mm mil a «ioi:?i(io6)§i bioj 

E§ mm a#(i4)i ±^ id ^my\(mm choh ST^iti-cK 3#7|(io4)^ 3311 

^^45^1 Al^^ ^^m §s LiioiEi a' ^?HU ;^iioi7i(io6)s »lSt^cK §§ aioiEi 
^ ±3m ;9ioi:?i(io6)^ ^ 2^:'l(l04)2^ >i?H im mm ^?Hy^pi 
mm ±9m(3zm Mm\^ n\m\^ o\^m m ^sti^ chs A|^^ gg moiEi, 

uHxi gg cuoiEi s/^£^ 2^ gg aioiEii a ^^^ai^iqk 

gg C1101E1 A|^^(100)°j ^'^ej XIII 4'A|(fl|^ E BOil EAjEIOi SiCK gg EilOlEi Al^^g 
(I00)2J 01 ^AJDIIOilAI, ±?H >!! S^:?l(104)^ Q\m\ ±XK\\2)m 013101(11 

0)21 SEHP ^im. OiaiOl ^W112)^ ±2! >M(n2)9 ^^tt § n,, \. 

.... rvs strtiCK ±E ^(\2)m im ^ ^my\ ak3i°j "smm sxisa. ag^i otaoi 

(110)^ n± mx\ gg miOlEISJ g^ltHHl A^§uP| ?lt^ Al^^ AI iA|7|(114)l a 5*^S}CK 

mm §3, A!°i Ai3^(n4)^ e 3m sr^sra ^s£» sim Aiij^^(io)si ^^si ai^skhi oii^^t.cK 

aiOW 53(61)01 ^(\2)m im :62H o»t;(62)£S im, aOITcl 5S(6l)01 OlElt!- 

2i g^'Qil E^^^^ IIII2J A|^^ 4^gepi ?|§8 HHxl gg DilOIEig 

^^^AI^I^QH gg EiiOIEI ^-^:?| ^ ^mU XiiOi:?|( 106)011 EI^H M^^O. 0|Ah 2^:11 n,. a,, ... 
n„OilA| EilOIT^ iS(61)°J E^^ AlZtE UH^I gg C1I0IE11 7\\iimy\ Ol^^s^oi TijAhEl x\ 

Of 5h§ Ai^ Z^uh^ E^ L\B ^^ E^Rm^ S,^^ ^ ?XL[, OldlL^ H\mm D^^^ 
^01 7^^oHI 0|E^^^ ^"-^ g SfLhOil TO OI^SHCHI ^^Alloj ^lOICK Q^4^2^ ^3H3 ^ojTq qiai- 

^mymAi mm 5S(6i)2i E*r Al^^Q^l :7li^^ol sfai hhxi gg ciioiEiej o^^ gs»*^ stj# S7i 

?loHAI msm 4= SiCK 

5^4: mx\ gg EilOIEI ^^^(12)2] EA|^°i Otl^ E 621 HMEOfl EAIEIOI 2iQ. 01 y,"-"^ 

BHxi gg L1I0IE12J ^'^m nt^ ±mm «is*^a. ^!hoi m^h mm 5S(6i) 

° ^»tf(62)^S 0|Ar ^XK112)2J OiaiOIOii gfl 0|§t^CK OjAf S^^jSJ oig ^ ^ii, rvAhO|2J 
AliKT..ti-.)0| ^gSQK =g£! T«tu.i^ SXIS 7iE|2^ ^^ ±fH E.^Emil\ SAtS ^E 

2J t^^^^AI IgtlOl ^XIS OIA^ 2#:7| Ami2J :J|[H A|^^(T.««ot•<l)l^ dlin^lQ. Al^ >^9H ^^n;^^ 
2] 2^(HL :?|CH A|^^g A^>, ^£oj ^h^^AI Ig^Q. T„t«,01 T„«*t.<tt^a S^og giQiT^ 5g(61) 

g mEi oigti ^oiQ. dip^ ^m^^ gg^ asiHs 3#7i n^wi ^wis gue uh 

xis §M ymt[7\ mM mm isoi sg7i n,oii bu'M m srsick oi ggs si, fo^h oj 

^E] a^'MOlEimi S\tt ' flisa 0F>£1 UIPS g§ Qfl ^EK^ fo 

[T.«o.f<,/T«>tu,.lfoUls&g feCKt 3, 88]1^H|J3). 

Om SOL T«,u.,0| T.„«.f<i5^a 33, aiOIAl U° !:iE|>il Ol^^h^ ^OjH UldS ^Eh<i24 

S gg^ rtOi! ^XilS Mdl^ HH7:l^ gl 71^^71 ^I^HAI EilOjAl iSOj 2^71 n.Qil ^Xfi^^ [in 

E'fi^fCK 01 gg& 2^, DAI ^^ foSQF (T„«,t.<,/L^u.,lfo Hlg^g ^D. 01 UlR^ ± 

A^2J 0ieil0l(110)2| 0|Ah ^XHU2)2\ 2| ^ CH$B ^tSl 5300. 

HEIH^, t^^ HH^rl gg «s T.,^, Qi T^^^^,^ Q{| :7|^§K)1 ^^^tjH MEEjOil 7^§€! 
U«./T„,„.t.o2i 1,^^^' ^OIQ. 01 M± mx\ gg CiiOlEi HEIII a SA1IA1CH1 ^S^i ^ei 

El 7;iioi7i(xiioi7i(i8)2^ ^^)aii 2JSH ^^1^ ^om sxH ^mmmisi zm #Hhs hh 

-I^HAI oQJEI^ aiOIAI ^9HU01I CH^B ggS H\Q9. mm ^m^^M 4^g5m ^^4SAI?|7| ?|ol 

n 7H2J 3^71011 CHoH, DilEEIODOIl , WIM M3 24^521 :1;?HU Hs(l4)2J n-UH^J OlOlEi e«^EI7f 
SiCK CilOlEi ?1IME| 1^ ^E ^^u^^^-E12| E^ Wig 3^71 n,2[ Vo|2J W 

^t} At^ g ^£ AjEMEi diAt^ g ^E mm ^oiQ. aioiEi 2^ a#7i 

3h n, A|'0|2J Aj§ § ^£ c£^ AjEHii yjAj^ g a^g*^ 30|Ch >5(300) ?|2J 

BTD^ 4= an nsjiiUAi t[± mn gg □ioiei2j stm iJ^i^y^h^i ^i^a-s^sf g ^ 

2{Mg ^Af. Dill 13, 600 dpi ^?HUIHIA1 180 >::2HS ^cH2.i 2^7|0||A1 g2J E^^ AIZ^2J g 

^^^S%SS(3m^^^ 102! S52I1! ^ aa. th:i^ hhai lhoiei gg g^oi &^45a ^ oi 

E 71 sr2Eei3. :±2H Aj 2^71(104)^ 3^ S^Al(130)01l 2|$8 THI^^iQ. 3^ S^x|(130)^ biizs 
(64)2F 3#7| AhOjOU ^\L\^ ^AK134)M 3P7| ^AK132)M 51^ 

LO. 3^71 §7:1(13)- ^^Ji A|5[ iAPK 136)1 Ci ^mJtU. E 82J h1E0« EAI^! CHS ^4: UH 
J! gg CHOIEI ^^^(140)^ E 70fl EAi£! 3M SAlOil CHt^ 5^i5^ HHaI gg aOIEISJ ^^^011 CH$8 

aiOIAI ±?HU(32)^ aiOlAi 5S(61)# i!i!H g»t;(62)^S ±?H5f7l ^tfl XOOi^Q, ^A^ i)(138)OI 3 
Al & X A10IEF3, 0IIE1 gg CilOIEI ^^4g7|(106)2J l>i 7114^^ nOj aiOlAj 5S 01^21 3x1 ^ 3-4 ^ 
SOI CHS Ah^ ^?|5FE^ i^ejl ^ °im M x/n m±m CHtH AlZH T^.u..l ^^§^E^ x8 
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gl' ^ 01 HHgg £!(12)M [Cfif OH 1/n °im\C\, MM 13, OH 1/4 °!xlOm 

Oiiei CIIOIEIl W^^^ 3!0ILh. S. Qm giSm S 6g ifiSlOl H|$s^}^|, ^fgsi 4;Oi 

l:i 0|^2J U^.^SStS T.„„.«2t2F UUaHIlK 5h4: bH*l g§ aioiEi^ nanuAi T..„, 5! 
T,«..«,2OTI 7125101 g-^EIIl ^►^l^e =g!E1 fl|0i7|(18)2^ 5§!E1 X1IOJ7|011 °)5B AfgtPI $|5|| :i: 

Af>, ^XK134)^ ROOil 3^1011 a3:?b SJaS ^S#l 5*f5f^ ^T^h 3 2KHI 7901 2i 

S If l^il^f-llc?.^^ ^^^^ 

OIU^ISJ iJ4^oi 7^2Q^. 
£E 921 g« S§ QflOlEI ^^^(150)2i HlEOil EA|& CHS, MOIfl iS(61)g ±E A| 
S^i i^Ajoj ^.xij §g Q^ioiEi ^^AH;7,(io6)Qi) ^^tl^Q. ^fl! 3^(A.mui,)S A^gA^7^ § 

^'t[7\m m^s} ^^^m n^^m^ ^mnw ^s^iq. k,,^,o\ ^,,,2^ g^^^ci^, s 

S CilOiy^ Sr^^Q. A,ot«.OI ^>„.S^ ^^tm Sr^QS, 2!^ §§ OIOIEI SOI 

tuinoii 71^5^01 ^^^»EiD. ciioiEi ±9m eM(i4)sj mieEiODOii »SSQ. s 

£ ^•301 ^S7F^ Q^^fEi c^E.Al^ ^ mn s§ luoiei s/s£~ 




UHxl §g_L1]0|E1M CHoB SXf Af^ A|:6a'Ei LFS >^?HU^ sH^^io 

n aioiEioii 7\iLt^ ^ge^oi gfri^i 4^ s^lk tiei gsoj s^i >.9h ^sk^^^ ±jm '^^^\ 

Oil^ fiSOilAi OI^OiAin ^XIl S4»0I DM ?l 7:101! A1 ^^£IOi S^EI^ 3^0il^ 

21^^ SSOilAI Ol^Oil' 5:iOILK ^ 2° a^. d|Ai^^ QM ^^HUDhQ^I ^§01 2^4: UHxIM 
i^ohOI a^^^ 4^ 3Bmf01 SAhOjiAl SxhSj 7fA| 22hg ^OIQ. 

D^^^:7WS, §g DI0IE1M 2| r^r^HUOll CHoH Xilg^fOI, Al^i S^^ AI^^SBJ Ql-S :A^hU 

^ ^^01^1 mm uioiEioiiAi vm^^j mm ^^eqii ^t^w^ ^ s^a. oi 
mm '^'^jw hi^^^m a4*3^E^ si^* 4^ siQK w^\2x 7^Al^ 

1 

2^^ A|:^!»i( imaging systein)OflA| A^g5^7| gE l^Mm^ ±3m SM(field replaceable scanner 
iDodule)Dll SiOiAl, 

^2!!^(scan Iin8)g \m ^4^2| 5f4r(pixeOM 1\%Z\J\ $|tfi ^^71 Aig [Kh 310173 iS(laser 
spot)# :^.?HofOt ^^71 Al^gjSi XllOiBKHl g^^:'tett aOW ^^HUdaser scanner), 

^^71 >i!|H Aig CKF Ah:?! th^ej UHSM ?;ilOieF^ai A^gS^7l $i^h ^IX S^^ Al^f^a^^ qsse^- 4^ 
5f4i HH« gg aiO|E1(pixel placement correction djita)M :Aj|||j OUSBI 

M 2!M ^S^5 ii:?HU EM. 

2 

5llt.^CHI SiOiAl, Ai-:?! >.5||L-i OilEEl^ ^^71 Aie a>EF ^^71 ^4^21 ^^ahqh ^IX 

mm ±mA^ s^e flIOie^^L^l k\%ts?\ s^^ Ai^^yoii agsE^tetTS^ 

gg cfloiEiM a 2# mg^s ±mu ei. 

s;?tr 3 

fllZIJO!! SiOIAJ. 4^71 ^?HU EMS a^7| 0^x1 gg CHOI El ^' %^ 2!^ gg (HI0IE12J a^^i 

U EM DflEEISSI gqsh Av:?! gg OlOjEI SI 2!^ gg OIOIEIM ^^71 2^^ Al±^^ 
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5t^3i£L ±!H giizs^ A^:?| yjoiT^ :^::?HL^:7^ aioiT^i isi ^^iitu Ai§ ggaw s 

§ ^ss mm sta s^^ ynxi oiieii ^^Ai^ia, m m m mm mi ^mm mi 

Al^ M±m\ 2i$B ^^^EIDl, ^^71 mrl: mn LilOIEl^ 4^171 >:?HU 2^21 S^/gq Ba/S f^B 
5 

;^il4t>^aii SiOiAI. 4^71 UHxl §g QiOIEI^ 4^71 5f4: HHxl MEie SS^PI ^|§H 5h:i2| mx\m 91 
511 AI^S Bia£ aihoj gsg ^SAia (U ^71 34^ A|>rHO| 2i*H AhSEI^ 311 ^S^g §f 

B 

XHlW LHX|•54^0^1 S^S >^?HU SOflAi tUW 5*f«|^ 34^ A|:iia'0|| SiOIAI, 

^?HL-i oil 5BI (scanner profile memory)^ ^B\tl im^m □ 5t^t6L 

4^71 Mo\y\^ 4^71 i3# ccef m±m ymtm 4^71 aiow 4^71 :i:!H £! 

£S 24^ Al:i:a. 
7 

^116*^011 SiOlAi 4^71 X1I017|^ HHxl Oil£i(HI CH^H §S5F7| 4^71 >r?HU 51011 CHt.^ m± 1 

i™^LHL-f J^lfJ^^. "F' -° ^^'0^^^^ ^^^^^ -^H^-* S^^H* «H«1 

^floiot ai ^a^s s^*- Ai:^iS. 

8 

lMSm\ ^Q\M. 4^71 7:110171^ m^i S4^e ^^45A|?|7I ?|^B 3 0I4»^ :^^HU 21M Ah§5h^ m 
9 

M^0\\ SiOiAl, 4^71 X||0i7l^ 4^7! 3 0I4^2J ±9WU 21 2|2i01I CHtH ^221 1§ ^a^^^^l 
S^7| ?|$e 4^71 3 014^ >i?HU 21^^E1 4^71 X1IOi7|2J ai ngo;^^ I}iI2E|^ D^^E^ 

mt\ mOIEIl AfgSIOl 4^71 3 Ql^^S^ ^?HU 212J [Ht^ 4^71 &^2J HHSl 



10 

:^ll9t^CHI °101A1, 4^71 m± mx\ gg 0101 El ^ 4^71 AI^^OI ^7|5H lU 4^71 fl|017|2J ^ 
11 

HHxl gg ^^^Oil SiOlAl, 

:631H eii^e :?H|^i- aiOIAt ^?HU-4^7| EljOITH ^^HU^ aiO|7^ ^^Ji ai^ COE^ ^g ^25 ^ 

2H§f01 Hf^^^^H BHxIW! CHoH ±E ^1 [QEh HHxl Oliyi ^^^Allj-l E^?^L ^ 

^1 COEF 4^71 aiOI5 ri^2H5Kfl_tF^ UHxl gg aiOIEjl ^^^A17|:Q, 4^71 CilOi;^ iSOl 

II 2^5101. 4^71 Al^^ ^ 
gg LilOIEIM ^-^SAI^I^ B?tL 



$^71 Aj# c[fe^ ^^^^ o,^ lamh^ Al^^ ^711 2^5101. 4^71 mm Al^^ ^ 

711 7ICH Al^^ ^7|^^ Hiin^m, ^71 uijnoii y\^mo\ 4^71 tF^t hhxi f -^^ -'^--^ '^-^ ^'^ 



4'-7| ?ilO|7^1 >i?HU7h Al:^«jIl^ Metl7| 01201! 4^71 eilOITfl ^?HU1 JEt^^F^ ^?HL-i 212J Dfl 
2EI LHOll 4^71 mm ±9WLm 4^71 BHj^l gg QflOIEIl WS^fe B?1L S 

Mo\m Ai>^y(}ii >.^hl-i 211 E^?t^ a 

4^71 m± mx\ mim mm ggeF7i mxm fliottfeoi ^71 Ai^igoii eitH A^g5F7i 

4^71 A|:^S2J D1I2E1^ 4^7( t^rt HHx| gg LIlOIEIl CfggEsfe 

m 21 m^9.^ M± BHxi gg ^^g. 

12 

Xflll*^2J 4=*SS^7| 9|*^ A|>i^01I SiOlAl, 

^ 2a ir 2s sxis 4^71 ^ 21 ^r^ish ss^s 4^71 ^^i cuEf 4^71 oioia 
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5S0I ^71 im 2-^1 ^2 sj^ ssi mm\^ Al^^# issF^ iisg b^ais-, 

SI 

aioiT^ >i?Hu 2101 m aioiTa sgs 1^ ^^tm ^^^^ 

^!Hti2^ 4^:?! eiioiT^i >i?HU ^mm ^ ^'xm\ im use^- use, a' 
Ah:?i >.3H At^ A^7| 5^4.oj H||;^|s xncHeF^mi Ai::;iy(Hi 2\n Afsa^i 

UHAl §S DI10IE1-^^7| HHfl §S CIIOIEIS AIZ^ AjsOil :7|iSf« S^S-l a^^AI?!:?! 

$itLr «3i m\ 

18^^ 13 




2^ 

^^ll2l^(^il siOiAi, ^^71 7:1 £1 ^^x\^ m ^soi mm uji °is 01 ^ii- s^n 

Amiej (n-1) Ali^S^M S^S^JO ^^:?| t[± mX\ gg C1I0IE12J ^^^"QilAI AFg^PI ^lEt AI^KHiSI 
15 

m\ S# oil ilsl 4^71 ^E im mn^ 3S 2& 4^e(single light collecting 

element), 3! 

^EIS ?S 9^(transinlssive regions)^ itmHI ^91 SIT 4^^2^ ^^:?| aiO|?g ±?HU 
AmiOil HHx|£i ^EF^ ^AKconstant frequency grating) 

m 2# ^g^g Ai^y . 

16 

eilOW >i?Hy AI::lia'Ofl SiOlAI, 

xfli >i!H =snh^»M xiii aioiAi mm ^mus si 

^^:?i ^11 SI fli2 ±E =gnhg Aion ^mig &4:ai?|7i ?i§b &^:?i «!i a ai2 aioi;g ^?hui sioi^h 
m 5tm^^ 21 ^gss eiioi^ :i^?Hy ai^h. 

17 

«ii6^^(Hi aoiAi, 6^:?! >::2j.flioi:?i^ All a S12 aoifl ^9my\ m\ a «i2 >i?H Hg^^o. 
1 fflsi E^uFgg xfloish^ 31 ^g^s aois >i?Hy ai^s. 

18 

XIII ^2! Sg C1I0IE11 iii^h^ All DiiaEL a 

X1I2 gg oioiEii «i2 miaeii □ 5**sFEh 

xmy\^ ^'y\ mz ^e gg liioieim ^m[y\ ^'y\ mz iweEii ^jiaii;^:^©^ m2 gg 
LnoiEiOii y\^t[o\ ^^7\ ^^ ^^^h ^^nh^s ^^jimm ^yi m2 ^^mm 

MQ\m^ 21 m^Si^ mm Ai^i^gi. ~ 

19 

.?t,k"^l^^L?/^-2L^f ^""2 >^?HLi ail 5tl3H2, ^^,2 DiiSEI^ ^^:7| ;;-il2 

U SI LHOil iIt^^t|^ 21 ^g^S aiOW :ir?Hy AI^B . 

20 

?:iii8i/oi! sioiAi, ^^y\ m\ ±9wu^ liw ±e [K^ nw m^m ^'y\ mz ±3wu~ m 

[Kf m m±m ±m\D\. ^'y\ xiii a xn ^sj no\^ ^y\ «ii a xii2 >5 

1 [[EF m a X1I2 a^°J HHtlOll aOIAiej 7:H3I1 21 ^g^S dllOl^g >r?Ha AI 
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Sf?» 21 

±^ mx\m mmm m2 m^: mm y\^mD\ ik i^?Huoii 2\u ^^7\ xu mnm 
Mm\D\. xmy\~ ^'?\ m\ ±?hu7i- m\ m±m ^^y^- m m\ dioieiq!i y\ 

>:3H LiioiEi(Hi 7i:£5ioi ^^:7i xfl2 m± mm ^m^m ^§ai?idi, mq\7\^ ahi si fli2 
±^wLm xoi a sf>Si2j hhxihj 7:wie s^Ai^i:?! ^ita m\ s fl!2 ^g^i m± mm ^ 
Ef^^e as «S£s aioiTci >i?Ha ai^^s. 

^i^fr 22 

xi!2i*^aii 2iotAi, Mo\y\^ ^^yi x-ni qioieioii ^i^^foi 4^71 xiii t[± mm ^m^m 

4SAI?l^ m 5!g CIWl (direct digital synthesizer)^ ^HIt^ Ml fllOi:?! S X1]2 :i:?H 

g§ aioiEioii :7l^5^ol 3912 ^^m^m s-^ai?!^ flj2 axm ^^y\m S12 

MQ\y\s 5tmf^ 2!g ^g£^ eh^ aiois ^?Hy ai^b. 

mG^m SIOiAl, M0\7\^ M\ mi] ^Bl It*^5l~ Hll m±M ^!H5hE^ M\ 

. ^?Hui ?:iiDi5Hi. im7\^ ai2 ^ei ^ei s^^i s^^m^ ^4^21 xii2 t^^rg ^a^h^^ 
m :!^3Hum imtm. Mo\y\^ ^^?\ m) a ?;ii2 mii s^^oi ^khiai ai^ 

ti t^xiEii^ A^:7| Qi fl|2 ^j^um imm^ at aioiTa >r?Ha Ai^^a. 

24 

M3 ±?H ^^nmm ymn «i3 aiow ^{^m m3 mm >i?HU, si 

XII 4 ^^uf^e X1I4 aiow ^^m ma mm ^?Hug a ^tmei, 

n, Mo\7\^ MA mE,] ^£1 s^^i ^^2\ MA m±m ^m^^m ma ^mum m 

Mo\y\^ ^'y\ m\. mz. ma mii mei s^^oi 59 ^^ioiiai ais m m\^\^m 

M\. M2. fll3, 7;il4 ^^Em AfOiei 7:WIM i^4:A|?t:7| ?|5fl M\. M2. M3. MA mm 

urn MQ\m^ as ^s^s sfe aoi^ >i?Hy ai^s. 

25 

XII 1 aioi;q i^AiM ^s^CT All fiiioiT^i :^:?HU-^^:?i xiii aioiT^i ±mu^ m\ ^^asi 

XII2 010173 ^mm 9\n mz mm ^?hu-^9i ai2 aioiTa ^?hus ai2 ^E^^m =? 

fe^:?! xiii SI «2 aioihj mm a^Ai?i7i ?iob 6^7i m\ a «i2 aioiTa ^?hum Mmy 

^ 3711 

X||25*KH1 SIOIAI, M\ S 4^:?l XII2 :ii2H ^^ >!?H HSm^S 5§m7l 

?l^ll M\ S! XII2 aiOI7H >r?HUl TaOlSh^ BTIIM □ 5*J$h^ ^SSS fe^l!. 

27 

Xll25ti:(HI 2101 A1, 

Xfll 01I2EI01I M\ CHOIEIg TaS^fe E^Tll. S! 

fll2Dl|SE|01l 712 g§ D0OIE1M 7HS^^^ BTIL SI 

^^71 XIII >i2H gg cfloiEn m\ m^^m ^'i\M:^t[^ btii, 

^^:7i XII 2 ±E s§ C110IE1M s^5^7| ^i5!i ^^y\ mz duseim ^xn^eh^ btil si 

4^71 XII 1 ^^E[^m ±m ^^Kh^'g i^5F:?i mm xm g§ aioiEioii y\ss\o\ 

XIII ^?HUM XilOlsh^ £^71l, SI 

^•■71 X02 >i!H =gu^^s ^^ ±fn =^uf^s 5^th7i 9\n mz ss cooieioii 7|:Soi-oi 
MZ ±9mm Mm^^ 

28 
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U SS LHOII St^EI^ ^ig Sh^ 
29 

fll27t}0|| SJOIAI, 4^:J| All >:9HU^ «!1 >:2! Aig [Qef M\ m±m 4^71 SI2 :6?HU= 32 

^ffi ccEf fli2 m±m iajffhffl, ^^^i xoi s ?a2 ±m isihg aioisj ?itoi^ ja\ ^ m ^ 
a £!g [CE> ^?i ?ai a Ja2 shi:2i uh*isj »oii s«ist= *^= are. 

30 

Hii Shi mm ^uK^tHi 7i^hoi ^7! ^shuoii eisii ^:7i sh^bsj hh«§ aoisfe btu. s 

102 Shi 1^ ^ttK^WI :J|iShOJ 4^7! Sil2 i?HUOI! 5j5B ^i-^l flll 2hi2J HHSIM XIIOISI^ S 
^►71 flit i?HU7| &^7| «|1 Shil iSJ^^ (111 fe^7| mi ^2! gg CJOlEIOfl 7|i5l0| ^^71 flII Si 1 

6^71 «|2 i?HU7h ^^71 fl|2 Sj-iM i?Hm" Ull ^71 SI2 ±m §§ D1OIE10II 71^*101 U2 M± m 



S12 thiSI HHaoilAI *hOie eiAI3l= B?ll 



31 



fllSOtiOII aOIAI. ^^71 mi mi M§ ^uKig ^gSI-^l ^isll Sll ^IS CIAII t^^^Udirect digital 
synthesizer)! AlgSI^ a 4^71 32 Si igSPI 9lo« Ji02 S|S p^ji ti&ym 

AfSSe BTIIg a 2«1«|^ 2!g ^S«S of^ SB. 

32 

BI25*fO|| SiOlAi, 

M\ aei gei s&^g assi^ ^4^21 mi iaspi ^isa ^►^i mi iJHUg moish^ a 
fli2§ei sei 26fg iasi^ ^4=Hi m2 sfig iash^i 9i«i ^71 mz iJHUg moish^ btil a 

S?! ^ 26^01 iJH^ 13 9|(H|A| A|£ Sf a*|E|S^ mt a m2 iJHUg m 

1 Q 5t}Sh= 2g ^9£S Sh^ a^B. 
33 

Ji«32i.^0|| 2{0iA1, 

ms ±E Es.m^m ?mii m mm m^m ±mti?\ mt m3 mm i?Hu-fe9i ma enois ±m 
u= ma i2! =suhS!g ^msr-g =f^y= 3711, a 

m4 iiH isiifgg 7314 aioi« ifiie iaspi m4 eiioitei i3Hu-^7i m4 mm i?H 
XII4 iS! ssuhgg 9bis^-i ^ssh^ a 

M3 lei gBi s^g assfe ^4^21 m3 sfig iaspi ^71 ms i?Hm sioish^ a 

fli4 ma ^Ei s^g issf^ ^4^21 m4 thig ±miy\ m 491 m4 i?Hug jsm\= btil a 

^^71 mi, m2, ma, m4 321 mei 34^01 ms. ^ t^iaa^ 4^71 mi, m2, ma, m4 ia 

AWISI :»:|OIS g^iAI3l7l 9|*HAI &^7| mi, m2. M3. MA mm i?HUS mOISI^ BTH 
g Q 5*»§h= 2!g §S^£ Sh= i^B. 

-'^0 
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